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DETAILED ACTION 

Drawings 

The drawings are objected to because the sectional views are not properly 
crosshatched (see MPEP 608.02). A proposed drawing correction or corrected 
drawings are required in reply to the Office action to avoid abandonment of the 
application. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

512^? invention was patented or described in a printed publication in this or a foreign country or in public 
States ^ m ° re tHan ° ne Vear Pri ° r t0 the date of a PP'^°" for Patent X United 

Claims 1-7, 10-12, 16 and 17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by US 5,767,580, granter to Rostoker (hereafter Rostoker). 

Rostoker discloses, an array (only one shown) of resilient solder bonding 
structures, each one comprising a solder ball (700c) having a curved exterior surface 
enclosing a first volume and having an interior cavity (730) having a displacement 
constituting a second volume, the solder ball connecting at least one metal contact on a 
first surface (710c) to at least one metal contact on a second surface (750) [claim 1], 
wherein the second volume is not less than about 1 % of the first volume [claim 2], 
wherein the second volume is not more than about 90% of the first volume [claim 3]. 

Rostoker also discloses, a resilient ball grid array (BGA) electrical and 
mechanical attachment means for attaching an integrated circuit to a planar substrate, 
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comprising a plurality of solder ball structures (700c), each solder ball structure having a 
curved exterior surface enclosing a first volume and having an interior cavity (730) 
having a displacement constituting a second volume, each solder ball structure 
attaching one of a plurality of first metal contacts (710c) on the integrated circuit to an 
associated one of a plurality of second metal contacts on the planar substrate (750, see 
col. 4, lines 30-45) [claim 4], wherein the second volume is not less than about 1 % of 
the first volume [claim 5], wherein the second volume is not more than about 90% of the 
first volume [claim 6]. 

Moreover, Rostoker discloses a resilient ball grid array (BGA) electrical and 
mechanical attachment means for attaching an integrated circuit to a printed circuit 
board (see col. 4, lines 30-45), comprising a plurality of solder ball structures (700c), 
each solder ball structure having a curved exterior surface enclosing a first volume and 
having an interior cavity (730) having a displacement constituting a second volume, 
each solder ball structure attaching one of a plurality of first metal contacts (710c) on 
the integrated circuit to an associated one of a plurality of second metal contacts (750) 
on the printed circuit board [claim 7], wherein the second volume is not less than about 
1 % of the first volume [claim 10], wherein the second volume is not more than about 
90% of the first volume [claim 11]. 

In addition Rostoker discloses a resilient ball grid array (BGA) electrical and 
mechanical attachment means for attaching a first planar substrate to a second planar 
substrate (see col. 4, lines 30-45), comprising a plurality of solder ball structures (700c), 
each solder ball structure having a curved exterior surface enclosing a first volume and 
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having an interior cavity (730) having a displacement constituting a second volume, 
each solder ball structure attaching one of a plurality of first metal contacts (71 0c) on 
the first planar substrate to an associated one of a plurality of second metal contacts 
(750) on the second planar substrate [claim 12], wherein the second volume is not less 
than about 1 % of the first volume [claim 16] wherein the second volume is not more 
than about 90% of the first volume [claim 17]. 

Claim Rejections • 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

^P aten l ma y^°^ e obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to bTprtentJd and 
he prior art are such that the subject matter as a whole would have been obvious at the time the 

pS^-.T 5 ^ 6 I 3 P6rs ° n having ordinar y ski " in tne art t0 w hich said subject mSter^Sns 
Patentabil.ty shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 8, 9, 13, 14, 15, and 18 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rostoker. 
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Rostoker discloses the claimed invention as described above except Rostoker is 
silent regarding the material of the two joined substrates. However, Rostoker does 
state that the substrates may comprise "chip, die, semiconductor package, circuit board, 
etc.". Examiner takes Official Notice that circuit boards may comprise both organic 
materials (e.g. FR-4) and inorganic materials (e.g. ceramics). Therefore, it would have 
been obvious, to one having ordinary skill in the art, at the time of invention, to join 
together any combination of these types of substrates, since the invention of Rostoker is 
taught to be applicable to all. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US 5,410,807 Brossetal., 

US 5,468,995 Higgins, III, 

US 5,959,355 Petit, 

US 6,204,455 Gilleoetal., 

US 6,310,301 Heinrich et al., 

US 6,337,445 Abbott etal.. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeremy Norris whose telephone number is 703-306- 
5737. The examiner can normally be reached on Mon.-Th., 9AM - 6:30 PM and alt. Fri. 
9AM-5.30PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David L. Talbott can be reached on 703-305-9883. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-305-7724 
for regular communications and 703-305-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 
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May 19, 2002 
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